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1 . (Currently Amended) A worm R ear mechanis m for a power-assisted automobile steering 
mechanism , comprising: 

a rotatable fest -cvlindrical worm g em^having a plurality of worm t eet h that rotate about a 
first axis : and 

a rotatable seeend -cvlindrical worm g ear having a plurality of worm gear teet h that rotate 
about a second axis, where the first axis and the second axis are substantially p erpendicular; 

where a profile of a surface face of each of the plurality of worm teeth of th e first and 
s e cond g e ars includes both a concave region and a convex region that collectively span a height 
of each of the plurality of worm t eeth of th e first and s e cond g e ars , and each of the plurality of 
the worm gear teeth includes both a concave region and a convex region that collectively span 
the height of each of the plurality of worm gear teeth ; and 

where when the worm and worm gear first and second g e ars rotate with respect to each 
other a portion of the concave and convex regions of one of the worm teeth first and s e cond g e ars 
mesh with a portion of the convex and concave regions, respectively, of the worm gear teeth, 
oth e r on e of the first and s e cond g e ars during th e rotation of th e first and s e cond g e ars such that 
linear contact occurs between th e surface fac e s of the first and s e cond gears, and wh e r e th e linear 
contact occurs over the height dimension taken across at e f -least three worm teeth and worm gear 
teeth pairs e ach of th e plurality of t ee th of th e first and second g e ars during rotation of the first 
and s e cond g e ars at substantially separate piecemeal height regions along the surface faces of the 
at least three tooth pairs so the separate piecemeal regions together establish the linear contact 
along the height dimension, where the height dimension is substantially perpendicular to both the 
first axis and the second axis. 
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2. (Currently Amended) The worm g ear mechanism of claim 1, where the convex region is 
piecewise convex with an approximate equal curvature of the surface face of a tooth of the lH=st 
worm g e^that corresponds to the concave region of the surface face of a tooth of the worm 
s e cond gear. 

3. (Currently Amended) The worm g ear mechanism of claim 1, where the concave region is 
piecewise convex with an approximate equal curvature of the surface face of a tooth of the worm 
first gear that corresponds to the convex region of the surface face of a tooth the worm s eeeftd 
gear. 

4. (Currently Amended) The worm g ear mechanism of claim 1, where the concave region is 
disposed in a region adjoining a base of a tooth and the convex region is disposed in a region 
adjoining a tip of a tooth. 

5. (Cancelled) 

6. (Cancelled) 


7. (Cancelled) 
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8. (Currently Amended) 


The worm g ear mechanism of claim 1, where thicknesses of the 


teeth of the worm and worm gear first and second g e ars are adapted to the material properties of 
the worm and worm gea rfi rst and s e cond g e ars . 


teeth of the worm first gear is greater than the thickness of the teeth of the worm gea r second gear . 

10. (Cancelled) 

11. (Cancelled) 

12. (Currently Amended) The worm g ear mechanism of claim 1, where the profile of the 
surface face of each of the plurality of teeth contains no involutes. 

13. (Currently Amended) The worm g ear mechanism of claim 1 , where the worm first g e ar is 
metallic and the worm gear s e cond g e ar is plastic. 



9. (Currently Amended) 


The worm g ear mechanism of claim 8, where the thickness of the 



14. (Currently Amended) The worm g ear mechanism of claim 1, where each tooth of the 
worm 6 fst-and worm gear s e cond gears has a concave surface face profile in a region near a base 
of the tooth and a convex surface face profile in a region near a tip of the tooth. 
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1 5. (Currently Amended) A worm g ear assembly, comprising: 

a worm with a plurality of worm t eet h that rotate about a first axis : and 
a worm gear with a plurality of worm gear teet h that rotate about a second axis : 
where each tooth of the worm and each tooth of the worm gear has a concave profile in a 
region near a base of the tooth and a convex profile in a region near a tip of the tooth; and 

where when the worm and worm gear rotate with respect to each other a portion of the 
concave and convex regions of one of the worm teeth mesh with a portion of the convex and 
concave regions, respectivelv. of the worm gear teeth, such that linear contact occurs over a 
height dimension taken across at least three worm teeth and worm gear teeth pairs at substantially 
separate piecemeal height regions along surface faces of the at least three tooth pairs so the 
separate piecemeal regions together establish the linear contact along the height dimension, 
where the height dimension is substantially perpendicular to both the first axis and the second 
axis 

wh e r e during a first p e riod of tim e wh e n th e worm is rotat e d with r e sp e ct to th e worm 
gear a portion of th e concav e profil e of a worm tooth m e sh e s with a portion of th e convex profile 
of a v/orm g e ar tooth such that lin e ar contact occurs, wher e during a second period of rim e when 
th e worm is rotated with r e spect to the worm g e ar a portion of th e conv e x profil e of a worm tooth 
meshes with a portion of th e concav e profil e of a worm g e ar tooth such that lin e ar contact occurs, 
and wh e r e th e first and s e cond p e riods of rim e ar e of a total durarion such that th e lin e ar contact 
coll e ctiv e ly spans a height of each worm tooth and a h e ight of e ach worm g e ar tooth . 

16. (Previously Presented) The gear assembly of claim 15, where the worm is metallic and the 
worm gear is plastic. 
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17. (Currently Amended) A worm g ear assembly, comprising: 

a metallic worm g eai^and a plastic worm m atmg-gear each having teeth which engage 
each other during rotation of the worm g eat^and the worm m ating gear, where a face of each 
tooth comprises a concave region and a convex region, where when the worm and worm gear 
rotate with respect to each other a portion of the concave and convex regions of one of the worm 
teeth mesh with a portion of the convex and concave regions, respectively, of the worm gear 
teeth, such that linear contact occurs over a height dimension taken across at least three worm 
teeth and worm gear teeth pairs at substantially separate piecemeal height regions along surface 
faces of the at least three tooth pairs so the separate piecemeal regions together estabHsh the 
linear contact along the height dimension, where the height dimension is substantially 
perpendicular to both the first axis and the second axis 

wh e r e lin e ar contact ov e r a height of e ach of th e t e eth occurs wh e n th e te e th of th e g e ar 
and th e mating mesh during rotation of th e g e ars, and where th e linear contact is such that th e 
conv e x r e gion of a g e ar tooth and th e concave r e gion of a mating g e ar tooth ar e in contact with 
each other during a first portion of th e rotation of th e g e ars and ouch that th e concav e r e gion of a 
gear tooth and th e conv e x region of a mating gear tooth ar e in contact with e ach oth e r during a 
s e cond portion of th e rotation of th e g e ars . 
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